In general, the exact conformal mapping functions are unknown except for some special regions. It is well known that every multiply connected regions can be mapped conformally onto the circle with concentric circular slits, the circular ring with concentric circular slits, the circular slit region, the radial slit region, and the parallel slit region as described in Nehari The plan of the paper is as follows. Section 2 presents some auxiliary materials. Derivations of two integral equations related to f' and 0'(t) are given in Sections 3 and 4, respectively. Section 5 presents a method to calculate the modulus of f . In Section 6, we give some examples to illustrate our boundary integral equation method. Finally, Section 7 pre sents a short conclusion. 
. I n t r o d u c t i o n
In general, the exact conformal mapping functions are unknown except for some special regions. It is well known that every multiply connected regions can be mapped conformally onto the circle with concentric circular slits, the circular ring with concentric circular slits, the circular slit region, the radial slit region, and the parallel slit region as described in Nehari [1, page 334]. Several methods for numerical approximation for the conformal mapping of multiply connected regions have been proposed in [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . Recently, reformulations of conformal mappings from bounded and unbounded multiply connected regions onto the five 2 Abstract and Applied Analysis canonical slit regions as Riemann-Hilbert problems are discussed in Nasser [12, 13, 17 ]. An integral equation with the generalized Neumann kernel is then used to solve the RH problem as developed in [18] . The integral equation however involves singular integral which is calculated by Wittich's method. Murid and Hu [11] formulated an integral equation method based on another form of generalized Neumann kernel for conformal mapping of bounded doubly connected regions onto a disk with circular slit but the kernel of the integral equation involved the unknown circular radii. Discretization of the integral equation yields a system of nonlinear equations which they solved using an optimization method. To overcome this nonlinear problem, Sangawi et al. [19] have developed linear integral equations for conformal mapping of bounded multiply connected regions onto a disk with circular slits. In this paper, we describe an integral equation method for computing the conformal mapping function f of bounded multiply connected regions onto a circular slit region. This boundary integral equation is constructed from a boundary relationship that relates the mapping function f on a multiply connected region with f ', d'(t), and |f | , where d is the boundary correspondence function.
The plan of the paper is as follows. Section 2 presents some auxiliary materials. Derivations of two integral equations related to f' and 0'(t) are given in Sections 3 and 4, respectively. Section 5 presents a method to calculate the modulus of f . In Section 6, we give some examples to illustrate our boundary integral equation method. Finally, Section 7 pre sents a short conclusion. 
. N o t a t i o n s a n d A u x i l i a r y M a t e r i a l

^M(t), t e JM -
Let d(t)
(the boundary corresponding function) be given for t e J by 9o(t), t e J0, d(t) = * .
0M(t), t e JM -
Let p (a piecewise constant real function) be given for t e J by where 9p is a boundary correspondence function of rp and pp is the radius of the circular slit.
The unit tangent to r at z(t) is denoted by T(z(t)) = z'(t)/\z'(t)\. Thus, it can be shown that
If (z)| \ dP ( t)| f'(z) ,a 1 rN f (z) = i n J l T ( z )^-± f K , , z e r. (3.15) J i % (t) \f(z)\'
. I n t e g r a l E q u a t i o n M e t h o d f o r C o m p u t i n g F >(Z)
Note that the value of dp(t) may be positive or negative since each circular slit f (r p) is traversed twice. Thus, \ dp\/d'p = ±1. Hence, the boundary relationship (3.15) can be written as
To eliminate the ± sign, we square both sides of the boundary relationship (4.1) to get
, z e r. 
. I n t e g r a l E q u a t i o n f o r C o m p u t i n g \f (z)\
Note that, from (3.13) and (3.14), we get the following equation:
The following theorem from [22] gives a method for calculating h(t), and hence pp = + dp(t). 
((a -z)/az)(1 / 2ni) awf (w)/(a -w))(1/(w -z))dw f (z) = ------------------------------Jr (1 /(w -z))dw------------------------------' z e Q . (6'27)
This idea has the advantage that the denominator in this formula compensates for the error in the numerator (see [23] ). The integrals in (6.27) are approximated by the trapezoidal rule.
. N u m e r i c a l E x a m p l e s
Since the function zp(t) is 2n-periodic, a reliable procedure for solving the integral equations Table 2 for our computed value of fi0. 
Regions o f Connectivity One
Regions o f Connectivity Two
In this section, we have used two test regions of connectivity two whose exact mapping functions are unknown. The first and second test regions are circular frame, and the third test region is bounded by an ellipse and circle. Figures 5-7 show the region and its image based on our method, and approximate values of fi0 and ji1 are shown in Tables 4-6.
Example 7.4 (circular frame). Consider a pair of circles [28]
Fo : |z(t) = elt} , (7.6) r : ^z(t) = -0 .6 + 0.2e~aJ, t : 0 < t < 2n, a = 0.25 + 0.25i, such that the region bounded by r 0 and r i is the region between a unit circle and a circle centered at -0 .6 with radius 0.2. Then, Figure 5 shows the region and its image based on our Figure 6 shows the region and its image based on our method. See Table 5 for comparison between our computed values of p0 and p1 with those computed values p0n and p1n of Nasser [12, 13] .
Example 7.6 (two ellipses)
. Consider a region Q bounded by pair of ellipses r 0 : {z(t) = 4 cos t + isin t}, (7.8) r 1 : {z(t) = 1 + 0.7cos t -0.3isin t}, t : 0 < t < 2n, a = 2.3. Figure 7 shows the region and its image based on our method. See Table 6 for comparison between our computed values of p0 and p1 with those computed values p0n and p1n of Nasser [12, 13] . 
Regions o f Connectivity Three
In this section, we have used three test regions of connectivity three. The first test region is bounded by three ellipses, the second test region is bounded by an ellipse and two circles, and the third test region is a circular region. The results for sup norm error between the our numerical values of ^0, ^i, ^2 and the computed values of ^0n, ^in, ^2n obtained from [12, 13] are shown in Tables 7-9 .
Example 7.7 (three ellipses). Let Q be the region bounded by r 0 : {z(t) = 10 cos t + 6i sin t}, r 1 : {z(t) = -4 -2i + 3 cos t -2isin t}, (7.9) r 2 : {z(t) = 4 + 2cos t -3isin t}, 0 < t < 2n, a = 7. Figure 8 shows the region and its image based on our method. See Table 7 for comparison between our computed values of ^0, ji1, and ji2 with those computed values of Nasser [12] .
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Abstract and Applied Analysis Example 7.8 (ellipse with two circles). Let Q be the region bounded by [7, 13, 15] r 0 : {z(t) = 4 cos t + isin t}, r 1 : {z(t) = 1.2 + 0.3(cos t -isin t)}, r 2 : {z(t) = -1 + 0.6(cos t -isin t)}, 0 < t < 2n, a = -2 .5 -0.1i.
(7.10) Figure 9 shows the region and its image based on our method. See Table 8 for comparison between our computed values of ^0, ^i, and ji2 with those computed values of Nasser [13] . Figure 10 shows the region and its image based on our method. See Table 9 for our computed values of to , t 1, and t 2.
Regions o f Connectivity Four and Five
In this section, we have used four test regions for multiply connected regions whose exact mapping functions are unknown. The results for sup norm error for first and third regions between the our numerical values of to , t 1, t2 , t 3, t and the computed values of to n, t 1n, t 2n, t 3n, t 4n obtained from [12] are shown in Tables 10 and 12 .
Example 7.10. Let Q be the region bounded by [12] To : ^z(t) = (10 + 3 cos3t )eaJ, r 1 : { z(t) = -3 .5 + 6i + 0.5e-n /4 (e a + 4 e -t ) } , (7.12) Lz : { z(t) = 5 + 0.5en /4 ( eit + 4e~a) } , rs : ^z(t) = -3 .5 -6i + 0.5ein/4 (e a + 4e~a) } , 0 < t < 2n, a = 8.5 + 0.1i. Figure 11 shows the region and its image based on our method. See Table 10 for comparison between our computed values of to , t 1, t2 , and t 3 with those computed values of Nasser [12] . To : {z(t) = 2 co s t + 1.5isin t}, r 1 : {z(t) = 1 + 0.25(cos t -isin t)}, (7.13) r 2 : {z(t) = -1 + 0.25(cos t -isin t)}, r 3 : {z(t) = 0.75i + 0.25(cos t -isin t)}, 0 < t < 2n, a = 0.25 -0.25i. Figure 12 shows the region and its image based on our method. See Table 11 for our computed values of to , / 1, t2 , and / 3. Figure 13 shows the region and its image based on our method. See Table 12 
